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[Iporpamma pa3paboTaHa Ha OCHOBE CIIEIYIOIIUX HOPMATHBHO-
NMPaBOBbIX AKTOB:

1. ®enepanbubiii 3akoH ot 29.12.2013 Ne 273-®3 «O6
oOpa3oBanuuB Poccuiickoit @enepanuny;

2. mpuka3 MunucrepcTBa npocsenieHus: Poccuiickoit deneparuu
or 22.03.2021 Ne 115 «O06 ytBepxknenun Ilopsiaka opraHuzanuu u
OCYLIECTBJICHUSI  00pa30BATENbHOM  JEATEIBHOCTH TI0  OCHOBHBIM
o0mreo0pa3oBaTeIbHBIM TPOrpaMMaM 00pa30BaTEIbHBIM MPOrpaMMaM
Ha4yaJIbHOrO  OOIIEro, OCHOBHOTO OOIIEr0o MW CpPeAHEero OoOIIero
oOpa3zoBaHUs;

3. mpuka3 MuHuctepcTtBa 00pa3zoBaHus U Hayku Poccuiickoi
Oeneparuun ot 17.05.2012 Ne 413 «O6 ytBepxaeHuu (denepaibHOTo
rOCy/IapCTBEHHOI'O0 00pa30BaTEIbHOIO CTaHAApTa CpeaHero OOIIero
oOpazoBanus» (B pea.ot 12.08.2022);

4. npuxa3 MunucrtepcTBa npocseuieHus Poccuiickoit @enepanuu
or 18.05.2023 Ne 371 «OO6  yrBepxaeHuu  (denepaabHOU
o0pa3oBaTeIbHOM MPOrpaMMbl CPETHET0 OOIET0 00pa30BAHUSY;

5. mnpuka3z Munuctpa o6oponsl Poccuiickoit denepammu Ne 96,
MunwnctepcTBa oOpa3oBaHus W Hayku  Poccuiickoit  deneparuu
Ne 1340t 24.02.2010 «O06 ytBepxkaeHMr MHCTpYyKIMK 00 OpraHu3anuu
oOyuenmsi Tpaxman Poccuiickoit ®denepanuu Ha4daldbHBIM 3HAHUSM B
o0jacTy OOOpPOHBI M HX MOATOTOBKM IO OCHOBAM BOCHHOW CIIY>KOBI B
o0pa3oBaTebHBIX  YUPEKACHUSAX  CpeaHero  (MOJHOTro)  OOIIero
oOpa3oBaHus, 00pazoBaTeIbHbIX YUPEKACHUIX Ha4YaJIbHOT'O
npo(hecCHOHATBHOTO M CPEAHET0 MPO(PECCHOHAIBHOIO 00pa3oBaHUs U
y4eOHBIX MyHKTaX»;

6. mpukas MunucrepcTBa IIPOCBEILECHUS Poccuiickon
®eneparuu ot 21.09.2022 No 858 «O06 ytBepxkaeHuu ¢eaeparbHOTo
nepedHsi y4eOHUKOB, JTOMYIIEHHBIX K HCIIOJIb30BAHUIO MPHU peaTu3aiiu
UMEIOIIUX  TOCYJApCTBEHHYIO  aKKpeIUTalHui0  00pa3oBaTEbHBIX
IpOrpamMM Ha4aJIbHOI'O OOILEr0, OCHOBHOTO

obero, CpeIHETO oO1ero o0pazoBaHUs OpraHU3alUsIMHU,
OCYILECTBISIOUUME 00pa30BaTeIbHYIO0 NEATEIBHOCTh U YCTAHOBIICHUS
IPEJIETHbHOIO CPOKA UCIIOJIb30BAHUS UCKIIIOUEHHBIX YYEOHUKOBY;

7. IlocranoBnenue I'aBHOTO rocyJapCTBEHHOTO CAHMTAPHOIO
Bpaua Poccuiickoit @enepaunn ot 28.09.2020 Ne 28 «O0 yTBepKACHUH
CAHUTAPHBIX TPaBUI CII 2.4.3648-20 «CaHuTapHO-
AIUIEMUOJIOTUYECKUE TpeOOBaHUs K OpraHu3allisgM BOCHUTAHUS U
oOyuYeHus, OTAbIXa W O3J0POBICHUS JCTEHU MOJOICKI;

8. IlocranoBnenne [NmaBHOTO TroCyJapCTBEHHOTO CAHUTAPHOTO
Bpaua Poccuiickoit deneparuu ot 28.01.2021 Ne 2 «OO0 yTBEepKACHUU
canutapubix npaBuwi W HopM CanlluH 1.2.3685-21 «l'uruenunueckue



HOpPMATUBBl U TpeOOBaHUS K oOecreueHnuto 0e30macHOCTH U (UJIN)
0€3BpeTHOCTH JIJIsl YeJIOBEKa (DAKTOPOB CPeibl OOUTAHUS.

9. Iucemo [enmapramenTa oOpa3oBaHUs EBperickon
aBTOHOMHOW o6Omactu oT 16.06.2023 Ne 3308/23 wucx. — OBP «O6
opraHuzaiuu oOpa3oBarelbHOM nesTenbHOCTH B 2023/2024 ydyeOHOM
TOIY»;

10. [Tpukaz MBOY COII Ne 7 n. Huxonaeska ot 30.08.2023
Ne 91 «O6 yrBepxkaenun yuebnoro twiana MBOY COII Ne 7 m.
HukonaeBka na 2023-2024 y4eOHbIi TOIY.



IMNOACHUTEJIBHASA 3AIINCKA

I'eomerpust siBasieTcss OOHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHErO
oOuiero o0pa3zoBaHusl, TaKk Kak 00€CIEeYMBAET BO3MOKHOCTh U3YUYEHHUS AUCIUIUIMH
€CTECTBEHHO-HAYYHOW HAIpPaBJIE€HHOCTH W MPEAMETOB T'YMAHMTAPHOTO IIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIeHHE,  (OpMHpyeMOe  MpU  U3YYEHUH
00y4YarOIIMMHCS TOHATHUIHBIX OCHOB I€OMETPUHU, NIPHU JI0KA3aTEIIbCTBE TEOPEM H
NOCTPOEHUU LIEMIOYKH JIOTUYECKUX YTBEPXKIACHUM MPHU PEIICHUH T€OMETPUUYECKUX
3a7ay, YMEHHE BBIIBUIaTb M ONPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl MPU PELICHHH 33/1a4 €CTECTBEHHO-HAYYHOI'O I[MKJIA, B YaCTHOCTH
dusnyeckux 3amad.

Llenp ocBoeHuss mporpaMmbl yd4eOHOro Kypea «l'eomeTpus» Ha yriayOia€éHHOM
YpOBHE — pa3BUTHE WHJIUMBUIYaJbHBIX CIIOCOOHOCTEH OO0y4aroumxcsa mpu
U3YYEHUU T'€OMETPHUH, KaK COCTABIISIONICH mpeamMeTHON obnactu «MaTtemaTuka u
uHpopMaTHKa»  depe3  oOecriedeHHe  BO3MOXKHOCTH  MPHOOpETeHUs |
UCTIOJIb30BaHUsI OoJjiee TIIyOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenu@UIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJIsl YCIIEITHOTO MPO(EeCCHOHATBEHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIIOJIb30BAaHUEM MATEMATUKH.

[IpuopureTHpIMH 3a7ayaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpPOBHE,
PacIIUPSIOUIMMH U YCUIIUBAIOIUMH Kypc 6a30BOr0 YpOBHS, SIBJISIFOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUM KAaK 4aCTH MHUPOBOM KYJIbTYpPbI U
(opMUpOBaHUE OCO3HAHUS B3aUMOCBSI3U FEOMETPHUH C OKPYKAIOIIMM MUPOM;

(¢opMupoBaHUE MPEJCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MAaTEeMaTUYECKUX MOJIENSAX, MO3BOJISIOIIMX ONUCHIBATH U H3y4daTh
pa3HbI€ SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MMOHATHITHOTO ammapara no paszeny
«CtepeoMeTpus» y4eOHOTO Kypca reOMETPHUH;

dbopMupoBaHME  YMEHHMS  BJIaJIeTh ~ OCHOBHBIMM  TOHSTHUSIMA O
IPOCTPAHCTBEHHBIX (UTypax UM MX OCHOBHBIMU CBONCTBAMHU, 3HAHHE TEOPEM,
dbopMyn U yMeHUE WX MPUMEHSITh, YMEHHUS JIOKa3bIBaTh TEOPEMBbl U HAXOAUTH
HECTaHAApPTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMUpOBaHUE YMEHHMS PACIIO3HABATh HA YEPTEkKaX, MOJACIAX U B PEabHOM
MUpPE MHOTOIPAaHHUKM M Te€Ja BpalleHUs, KOHCTPYHPOBATH TIE€OMETPUYECKHUE
MOJIEIIH;

dbopMUpoBaHUE TOHMMAaHUS BO3MOXHOCTU AKCMOMATUYECKOI'O MOCTPOEHUS
MaTeMaTUYECKUX Teopui, (POpMUpOBaHHE MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUU PACCYKICHUM;

dbopMupoBaHUE yMEHHS BIaJE€Th METOAaMH J0Ka3aTeNIbCTB M aJTOPUTMOB
pelIeHusl, YMEHUSI WX MPUMEHATh, MPOBOJMUTH J0KA3aTEIbHBIE PACCYXKIACHHS B
XO/JI€ PEILICHUs CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJIEpKaHUEM,
dopMupoBaHUE TPEACTABICHUS O HEOOXOJMMOCTH  JIOKa3aTelbCTB  IpH



000CHOBaHUY MAaTEMATUIECKUX YTBEPKJIEHUN U POJIM aKCUOMATHUKH B MIPOBEICHHUH
JIETYKTUBHBIX PACCYKICHUM;

pa3BUTHE H COBEPUICHCTBOBAHWE WHTEIUICKTYyallbHBIX M  TBOPYECKUX
CHOCOOHOCTEN 00yuarouxcs, Mo3HaBaTeIbHOM aKTUBHOCTHU, UCCIIEI0BATENIbCKUX
YMEHHI, KpUTHYHOCTH MBIIIJICHUS, UHTEPECa K U3YYCHUIO T€OMETPHH;

dbopmupoBanue (HyHKIIHMOHAIBLHON TPAMOTHOCTH, PEJICBAHTHOM T€OMETPUH:
YMEHHSI PACIO3HABaTh IMPOSIBICHUS TE€OMETPUYECKUX TOHATUM, OOBEKTOB W
3aKOHOMEPHOCTEH B pealbHBIX KM3HEHHBIX CUTYAIUSX U MPU U3YyUYEHUU APYTHX
yu4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJIETTUPOBAHMS PEATbHBIX CHUTYallUid, HCCJEI0BAHUS MOCTPOEHHBIX MOJIETEH,
UHTEPIPETALMU MTOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZEPKATEIBHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xnaccax sBhsroTcs: «lIpsiMble ¥ TIJIOCKOCTH B MPOCTPAHCTBE,
«MHuororpannukn», «Tena Bpamenus», «BekTopel W  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBMKEHUS! B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh ONEPUPOBATH
NOHATUSMUY», PEIEBAHTHBIMA T€OMETPUM Ha YIIyOIEHHOM YpOBHE OOydYeHHS B
10-11 xmaccax, OTHOCUTCS KO BCEM COJEPKaTEeIbHBIM JIMHUSIM Y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTMYECKMX YMEHHMHM  pachpeiensieTcss He  TOJbKO 110
coJiep KaTelIbHBIM JIMHUSAM, HO U 10 rofaMm oOydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHoil paboueit
IpOrpaMMBbl, pPacTpeAeNEHHBIM O ToJaM OOYyYeHHS, CTPYKTypUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIuecs
oOpaliajiucb  HEOJHOKPATHO. ODTO MO3BOJISIET  OPraHU30BaTh  OBJAJCHHE
Te€OMETPUYECKUMHU TMOHATUAMHU U HaBBIKAMU MOCIIEA0BATENIBHO U MOCTYMATEIBHO, C
cOOJII0/IEHNEM MPUHLMIIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKUX MPEACTABICHUN 00yYalOmUXCsl, paCIIUpss U yriTyOusis
e€, o0pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa K U3y4EHHUIO TEOMETPUU Ha YIriIyOIEHHOM YPOBHE MO3BOJISET:

co3mate ycnmoBus ans  auddepeHunanuu  o0ydeHHUs, TOCTPOCHUs
WHAVNBUAYaTbHBIX O0pa30BaTENbHBIX MpOTrpamMM, OOECIeYuTh  yriayOn€HHOe
U3Y4YECHHE T€OMETPHUH KaK COCTaBIISIONIEH yueOHOro npeaMera «MaTtemaTukay;

HOJrOTOBUTHh OOYYAIOIIUXCS K NPOJOKCHUIO H3YYEHHUS MaTeMaTHKU C
yuétoM BbIOOpa Oynymied npodeccun, obecrieynBasi MPEEMCTBEHHOCTb MEXKIY
0o0muM u mpodeccuoHaIbHbBIM 00pa30BaHUEM.

Ha wusyuyenue yuebHoro kypca «l'eomerpus» Ha yriayOiaEHHOM YpOBHE
otBoauTcs B 10 kiacce 102 ygaca (3 yaca B HeEINIO).



COJEPKAHUE OBYUYEHUA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATHUS ~ cTepeoMeTpuu. Touka, mOpsmMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.

B3anmHOe pacnosioxkeHHe MpsSMBIX B NPOCTPAHCTBE: IEPECEKAIOLIUECH,
napajuielibHble W CKpelluBarolmuecs mnpsMbie. [Ipu3HaKM CKpelMBarOIIMXCS
npsMbIX. [lapamienbHOCTh TPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MapaJlieIbHbIE
IpsIMBIE B IPOCTPAHCTBE, MAPaJUIENbHOCTh TPEX MPSIMBIX, MAPATIIENBHOCTD MPSIMOM
u 1ockoctu. [lapamnensHoe W UEHTpabHOE MPOECKTUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHbIE CBOICTBa MapajuIeIbHOrO MpoeKTUpoBaHus. M3o0paxeHue
buryp B mapajiesbHOW MPOEKUUU. YTJbl C COHANPABIEHHBIMU CTOPOHAMHU, YTOJl
MEXIy NpSMBIMUA B IpOocTpaHCTBe. [lapaninenpHOCTh MIIOCKOCTEN: MapajulebHbIE
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmue
OPOCTPAaHCTBEHHbIE (PUrypbl Ha IJIOCKOCTH: TETpajap, MapajulelienuIe],
MTOCTPOCHUE CEUCHUN.

[leprieHIUKYISIPHOCTDh NPSIMOM M TUIOCKOCTH: NEPNEHANKYJISIPHBIE MIPSMBIE B
IPOCTPAHCTBE, MPSAMBIE MNApPAJUICIBHBIE M MEPHEHAMKYJSPHBIE K IUIOCKOCTH,
IPU3HAK MEPNEHAUKYISIPHOCTH IMPSAMOW M IUIOCKOCTH, TEOpEMa O HPSIMOH
NEPIEHINKYIISIPHON IIJIOCKOCTH. OpTroroHansHOE IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  HOPOEKIUs  (UIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPHU3HAK  IEPIECHAMUKYJISAPHOCTA  JIBYX
m1ockocTer. Teopema o TpEX NEePIEeHINKYIIAPaAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY NPSAMOM MU IUIOCKOCTBIO, JABYTPAaHHBIN
yroJj, JUHEWHBIA YroJl ABYTPAHHOIO yria. TpEXTpaHHBIM U MHOTOI'PAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoHCTBa IUIOCKHX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOrO yria. Teopembl KOCHHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpanHuka. [Ipmsma: n-yrompHas
npu3Ma, IpsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U TMOJIHAsI MOBEPXHOCTb MPHU3MBI.
[Tapayutenenunien, OPSAMOYTOJIBHBIM — MHapajulesIeNUNe]] W  €ro  CBOWCTBA.
Kparuaiimne mnyTd Ha TOBEPXHOCTHM MHOTorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas Tteopema Iludaropa. I[lupammma: n-yrompHas mupamuia,
npaBuibHas W yceu€HHass mnupamuabl. CpoiicTBa pédbep M OOKOBBIX TpaHeil
IIPaBWIbHOW nUpaMubl. lIpaBriibHbIE MHOTOTpaHHUKU: NPABUJIbHAS NpPU3Ma U



IIpaBUJIbHAS IIMpPaMUJA, IPaBWIbHASA TPEYroJibHAs IMpaMHUIAa W IPABUIbHBIN
TeTpa’ap, KyO. IlpencraBineHue O NpaBWIBHBIX MHOTOIPAaHHUKAX: OKTadJp,
JNOACKAdIp U UKOCABIP.

Bbruncnenue 51€MEHTOB MHOTOTPaHHMKOB: pEOpa, JuaroHalid, YIJbl.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMON IPHU3MBI,
IUIOIIAJIb OCHOBaHUM, TeopeMa O OOKOBOl MOBEPXHOCTH NPSIMON MPU3MBI.
[Inomane OOKOBOM TMOBEPXHOCTM M IOBEPXHOCTH IPABWIBHON MUPAMMIBL,
TeopeMa O IUIOAAU YCEUEHHON ITUPaMUIBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHUMMETpUSi B IIPaBUJIBHOM MHOTOIPDAHHHUKE: CHUMMETPUS
napajuielienunea, CUMMETPUs IPABUIBHBIX IIPU3M, CHUMMETPHUS IPaBUIBHOMN
MPaMU/JIbI.

BekTOpbl 1 KOOPpAUMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, [UIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOPHl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U IPOTUBOIIOJIOXKHO
HaIIpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHUE BEKTOpA Ha
yucio. CBOMCTBA CIOXKEHHS BEKTOPOB. CBOMCTBA YMHOYKEHHSI BEKTOpPA HA YHCIIO.
[ToHsaTe KOMIUTaHApHBIE BEKTOPBI. lIpU3HAaK KOMILIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenumnena. TeopemMa O Pa3lnoOKEHUHM BEKTOpa IO TpPEM
HEKOMIUIAHapHbIM  BekTopaM. [IpsAmoyrosbHas  cucremMa  KOOpAWHAT B
npoctpancTBe. KoopanHatel Bektopa. CBsi3b MEXAY KOOPAMHATAMHM BEKTOpA M
KOOpAMHATAMU TOYEK. YTOJN MexXIAy BekTopamu. CKaasipHOE IPOU3BENCHUE
BEKTOPOB.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIETI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xxnanckoe BoCIMTAHME:

c(hOpMHUPOBAHHOCTh TPAXKTAHCKOM MO3UIIMK 00YUaIOIIETrocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOro  oOIIecTBa,  IPEJACTaBICHHE O
MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
mporeayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, ONPOCHI W JIPYroe), YMEHHE
B3aMMOJICMCTBOBATh C COLMUAIBHBIMAU MHCTUTYTAMH B COOTBETCTBUHM C HX
GyHKIMSIMUA U HA3HAYCHHUEM;

2) naTpHMOTHYECKOE BOCITUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
MPOILJIOMY M HACTOSIIEMY POCCHUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSAM POCCUHUCKUX MATEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOIb30BaHUE ATUX JOCTIDKCHUN B JPYrMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAaHHME AYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTIKCHUNW HAyKu U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B HOCTPOCHHUE YCTOMUYMBOrO OYIYIIETO;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYas 3CTETHUKY MAaTEeMaTUUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1ay, PELICHUH, pacCyXI€HUH, BOCIPUUMUYUBOCTh
K MaTeMaTUYECKUM acIleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHHe:

c(OPMHPOBAHHOCTh yYMEHHS TPHUMEHSATH MaTEeMaTUYeCKHe 3HAHUS B
WHTEpECcax 3I0POBOTO U 0€30MacCHOT0 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBBIO (3I0pPOBOC THTaHHE, COATAHCHPOBAHHBIA PEXHUM 3aHATHH U
OTJIbIXa, PETYIsIpHAs hU3HUECKass aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03JJOPOBUTENIBHOMN €SI TENbHOCTHIO;

6) TpynoBOe BoCIUTAHME:

TOTOBHOCTh K TPYyIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
pasiuuHBIM  cepaM  TPOPECCHOHABHOM  JEeSITCIBHOCTH, CBS3aHHBIM  C
MaTeMaTHKOW W ©€ TPWIOKCHHSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit mpodeccun u peaau3oBBIBaTh COOCTBEHHBIC KWU3HCHHBIC TUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYeCKoMy  OOpa3oBaHHIO U



caMo0oOpa30BaHWI0 Ha TMPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIIEHUH MTPAKTUYECKUX 3a]1a4 MATEMaTHIECKON HAMPaBICEHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OpPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYpPhl, TIOHUMAaHHE BIUSHUS
COIIMAIbHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBLHOMN
Cpelbl, 0CO3HaHUE TI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIEeM, OpUCHTALIHS
HAa TMPUMEHEHHE MAaTeMaTUYeCKUX 3HAaHUU JUId pelieHus 3afgad B 00JacTH
OKpYXalollel cpefpl, MIAHUPOBAHUE IIOCTYNKOB W OIEHKH HX BO3MOXHBIX
MOCJICJICTBUM JJI OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIICCTBEHHOW  TPAKTUKH, IOHUMaHUE
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JICSITEIbHOCTU, JTAroB €&
pPa3BUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUIU3ALMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MU,
TOTOBHOCTh OCYIICCTBIISATh MPOEKTHYID M HCCIEIOBATEIbCKYIO JACSATEIbHOCTh
WHIVBUAYAJIHHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHbIC YHHUBEpPCAJIbHBIC YYeOHbIC ACHCTBUSA

ba3oBble jjornyeckue aeiicTBuA:

BBISIBJISITh U XaPAaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKU MATEMaTHYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHHH MEXJy MOHATUSIMHU, (OPMYIUPOBATH
OTpeIeNICHHs] TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIUH,
OCHOBAaHMSI 17151 0000IIEHNS U CPAaBHEHHUSI, KPUTEPUU TPOBOJIUMOIO aHAIN3a;

BOCIIPHHUMATh,  (OPMYJIUPOBaTh W  TPEOOpPa3OBBHIBATH  CYKIICHUS:
yTBEPAUTEIbHBIE U OTPUIIATENIbHBIE, € AMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (hakTax, MaHHBIX, HAOMIONEHUAX W YTBEPKACHHSIX, MpEJJIaraTh KPUTESPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEY U,

JenaTh BBIBOJABI C HCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUeHUH 10 aHAJIOTHH;

MPOBOJIUTh CAMOCTOSATENIBHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMbI€ U OT MPOTUBHOTO), BEICTPAaUBATh apryMEHTAIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS 1 BBIBO/IBI;

BbIOMpaTh crmoco0® perneHuss y4eOHOM 3amayu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pelIeHHWs, BbIOMpaTh HamboJee TOAXONMAIUMHA C  y4€ToM
CaMOCTOSITEJILHO BBIJIEJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarelbCcKue AeHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEILCKUM WHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIHME  MPOTHBOpPEYHE,  MpodIeMy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJUTH CAMOCTOATENBHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEOBAHHE
110 YCTaHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro 00beKTa, sIBJICHUs, MPoIecca,
BBISIBJIEHUIO 3aBUCUMOCTEHN MEX Ty 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENBbHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJABI IO pe3yibTaTam
IPOBENEHHOTO  HAOJIONEHUs, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0O00OIIICHHIA;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TaKKe BbIIBUTAThH
MPENOI0KEHHUS O €0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISITH ACPUIUTH MH(MOpPMAIUK, TaHHBIX, HEOOXOAMMBIX /JIsi OTBETa Ha
BOTIPOC U JJIsl PEIICHUS 3a1a4u;

BBIOMpaTh MH(OPMAIIHIO U3 UCTOUYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IMYHBIX BHUJIOB H
dbopm npeacTaBiIeHUS;

CTPYKTYypUpOBaTh WH(GOPMAIMIO, MPEICTaBIATh €€ B PasIUYHBIX (Qopmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHHBATh HaIEKHOCTD uHbOpMaIUu o CaMOCTOSITENTEHO
chOpMYyIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBeEPCAJIbHbIe YUeOHbIe IeiicTBUS

OOmenue:

BOCIIPHHHMATh U (POPMYJIUPOBATh CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMU H
HEISIMU  OOIICHMS, SICHO, TOYHO, I'PAMOTHO BBIPQ)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M IUCBMEHHBIX TEKCTaX, JIaBaTh MOSICHCHUS IO XOJy PEIICHUS 3a/avH,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XOJI¢ OOCYXKJICHHUS 3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJIeMBl, penlaeMoOi 3aJadd, BBICKA3bIBATh HJCH, HAIICJICHHBIC Ha TIOMCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTHUX YYaCTHHKOB
nuanora, oOHapy)KHWBaTh Pa3IMuMe M CXOJCTBO TO3UIMH, B KOPPEKTHOH (opme
(bopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAXKEHUS;

IIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, UCCIICIOBaHMSI,
IPOEKTa, CaMOCTOSATEIHLHO BBIOMpPATh (hOpMaT BBICTYIUICHHUS C YYETOM 3a7ad
IIPE3eHTAIlU U OCOOCHHOCTEH ayIUTOPHUH.

PerynsiTuBHbIe YHUBepcaJbHbIE YueOHbIE 1elCTBUSA
Camoopranuszanus:



COCTaBJIATh IJIaH, aITOPUTM pEIICHUs 3aJlauM, BEIOUpaTh CIOCOO pelieHus ¢
y4€TOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI pEIICHU ¢ Y4ETOM HOBOM MH(pOpMaIuy.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVICKT:

BIaJeTh ~ HABbIKAMU  IIO3HABAaTENbHOM  pedrexkcun Kak  OCO3HaHUs
COBEpIIAEMBIX JECUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJCTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa pPeLIeHHUs
MaTeMaTUYeCKOM 3a/1auu;

OpEeIBUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUU 3aJauu,
BHOCHUTb KOPPEKTUBBI B JIESTEIIbHOCTb HA OCHOBE HOBBIX OOCTOSITEILCTB, JJAaHHBIX,
HalIEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJbTaTa LEIN U YCIOBUSAM, OOBSICHATH IPUUHHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY OMBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHUMAaTh U WCIOJIb30BaTh NPEUMYIECTBA KOMAHIHON M WHIMBHUAYaTbHOU
paboThl MOpU peHIeHUuH Y4YEOHbIX 3aJay, MPUHUMATh 1I€Jb COBMECTHOMU
NEeSTENbHOCTH, TUJIAHUPOBATH OPraHU3alMI0 COBMECTHON palOoThl, pachpeneisiTh
BUJIbI palOT, JIOroBapuBaThbCs, OOCYXAAaTh TPOLIECC U pe3yiabTaT padoTHI,
000011aTh MHEHHST HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (popMax paboTsl (00CYXIEeHHs, OOMEH MHEHHIA,
«MO3TOBbI€ IITYpPMbl» M HWHBIE), BBIIOJHATH CBOK 4YacTb pabOTBl U
KOOPJMHUPOBATh CBOU JEWUCTBUS C JPYTMMHU YJI€HAMU KOMAaH/bl, OLEHUBATH
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM, CHPOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHUS.

INPEJMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oGyyaronuiicss HAQy4uTCS:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU MOHITHSMH CTEPEOMETPUU TIpU
pellIeHnH 3aa4 U MPOBEACHUN MaTeMaTHUECKHUX PacCyKICHH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX NPU PEUICHUU
reOMETPUYECKUX 3a/1aY;

e KJacCU(UIMPOBATh B3aUMHOE PACIIOJIOKEHHE MPSAMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH MOHATUSMH, CBSI3AHHBIMM C yIJIaMd B
MPOCTPAHCTBE: MEXKIY MPSAMBIMU B IPOCTPAHCTBE, MEXAY MNOpSIMON U
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH NOHATUSMH, CBI3aHHBIMU C MHOTOI'PaHHUKAMU;



CBOOOJTHO pacro3HaBaTh OCHOBHBIC BHJBl MHOTOTPAaHHUKOB (MPU3MA,
nUpaMua, IPsIMOYTOJIbHBIN Tapajuiesenune, Kyo);

KJacCu(UIIMPOBAT, ~ MHOTOTPAHHUKH,  BBIOMpass  OCHOBaHUSA A
KJ1accupuKaIum;

CBOOOJTHO  OMEpUpOBaTh  MOHATHUAMH, CBS3aHHBIMH C  CEUYCHHEM
MHOTOTPaHHUKOB IIJIOCKOCTBIO;

BBITIOJIHSATh napasuiesibHOE, LEHTPAJIbHOE U OpPTOrOHAJIBHOE
IPOEKTHUpPOBaHKE (UTYP HA TIIOCKOCTb, BBIMOJIHATH M300pakeHust puryp
Ha IJIOCKOCTH;

CTPOUTHh CEYEHUS MHOTOIPAaHHUKOB Pa3JIMYHBIMU METOJAMH, BBIIIOJIHIThH
(BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (pUTYp:
BUJ] CBEPXY, COOKY, CHU3Y;

BBIYUCIIATh  IUIOMIATM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (MpuU3Ma,
NUpaMKIa), TEOMETPUUECKUX TeJl C MPUMEHEHUEM HOpMYIT;

CBOOOJIHO OTNEPUPOBATH MOHATUSMH: CHUMMETPUS B MPOCTPAHCTBE, IIEHTP,
OChb U IUIOCKOCTh CHUMMETPHHU, LEHTP, OCb M IUIOCKOCTb CHUMMETPHUH
duryps;

CBOOOJIHO OIEpUPOBATH MOHSATUSIMHU, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJMHATaM B IPOCTPAHCTBE;

BBITIOJTHSATD JICUCTBUS HAJl BEKTOPAMU;

pemaTh 3aJadyd Ha JIOKA3aTeJIbCTBO MAaTEMAaTHYECKMX OTHOUIEHUU U
HaxXO0XJICHUE TE€OMETPUYECKUX BEJIMYMH, MPUMEHsISI U3BECTHBIE METOJIbI
MIPU PEIICHUU MaTEMaTUYECKUX 3aj7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0KHOCTH;

MPUMEHATh MPOCTEUIINE MPOrPaMMHBIE CPEACTBA UM BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1a4;
W3BJICKaTh, NPEOOPA30BBIBATE W HHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPHUCCKUX (PUTypax, MPEACTABICHHYI0 Ha
YEepTEekKaX U PUCYHKAX;

MPUMEHSTh TMOJIyYeHHbIE 3HAHUS HA TMPAKTHKE: CpPaBHUBATh U
aHaJIM3UPOBATh PEalbHbIE CUTyalldd, MPUMEHSATh U3yYCHHBIE MOHSTUS B
mpolecce TMOMCKAa pEIIEHUS MaTeMaTH4ecku  chopMyaupoBaHHON
npoOJieMbl, MOJEIUPOBATH PEAJIbHbIE CHUTYyallMM Ha SI3bIKE T'€OMETPHUU,
HCCIIE0BATh MOCTPOCHHBIE MOJEIN C UCIOJb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara aareOpbl, peraTh MPaKTUYECKHE 3aJ1auyH,
CBSI3aHHBIE C HAXO0XKJIECHUEM I€OMETPUUYECKUX BEJIMYUH;

UMETh TPEJCTaBICHUS 00 OCHOBHBIX OSTallax Pa3BUTUS TEOMETPHH Kak
COCTaBHOM 4acTH GyHIaMEHTA PA3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmenoBaHue pa3ieioB U TeM (undposrbie)
n/n NMporpamMmsblI Bcero Kontpoanueie | Mpakruteckue o0pa3oBaTtejibHbIE
padoThI padoThI pecypen
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anmMHoe pacrionoxeHue npsMbIxX B 6 1
IPOCTPAHCTBE
3 [TapannensHOCTh NPSAMBIX U IUNIOCKOCTEN B 3
IIPOCTPAHCTBE
4 HepneHz[mfyﬂﬂpHOCTb HPSMBIX U o5
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBToPeHHe, 0000111eHNE U CUCTEMATU3ALMS 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne

/o

Tema ypoka

KoauuecTBO 9acoB

Bcero

KoHnTpoibHbIe
padoTbI

IIpakTH4eckue
padoThI

JlaTa
H3y4YeHUs

DJIeKTPOHHbIE
nu@posbIe
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHbIE NpaBUIIa U300paXKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajlieIbHbIX
IpSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3KA

01.09.2023

[lonsTHA cTepeoMeTprn: TOUKA, IpsMas,
IUIOCKOCTh, TPOCTPaHCTBO. OCHOBHBIC
npaBuia U300paKEeHHsI Ha PUCYHKE
IJIOCKOCTH, NapaJJICIBbHBIX IMPAMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

05.09.2023

[TonsiTua: nepecekaronIrecs mIOCKOCTH,
NepeceKaroIrecs IpsMas 1 IIOCKOCTh;
MOJTYTIPOCTPAHCTBO

06.09.2023

[ToasTus: MEPECCKAOIMNECA ITIIOCKOCTH,
MEepeCCKaAromUecs nmpsamMad U MmiIOCKOCTD,
MMOJIynpoCTpaHCTBO

08.09.2023

MHororpaHHUKH, U300paKeHUE
MPOCTEHUIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOMUX 00HEKTOB

12.09.2023

MHororpaHHuKH, U300pakeHNE
NPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYILECTBYIOUINX 00bEKTOB

13.09.2023

AXCHOMEI CTCPCOMCTPHU U IICPBLIC

15.09.2023




CICACTBUA N3 HUX

AXCHOMEI CTCPCOMCTPHU U IICPBLIC
CICACTBHUA U3 HUX

19.09.2023

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctBus n3 HuX. CriocoOb!I 3aJaHus
MPSMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
O0603HaYeHNs MPSMBIX U TUIOCKOCTEH

20.09.2023

10

N3o0paxenune cedeHunit mupamMuabl, Kyoa u
NIPU3MBI, KOTOpPBIE MTPOXOAAT Yepe3 MX
pé6pa. N3o0pakeHune nepeceueHus
MOJTyYEHHBIX TIIOCKOCTeN. PackpamBanue
MIOCTPOCHHBIX CEYCHUN PA3HBIMH I[BETAMHU

22.09.2023

11

N300paskeHre CeYeHU I MUPaMUIbI, KyOa
[IPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
p€bpa. N3o0pakeHne nepeceyeHus
HOJIYYCHHBIX IJIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHuu Pa3HBIMU LIBETAMU

26.09.2023

12

N3o06paxenue cedeHuii nupamuabl, kKyba u
IPU3MBI, KOTOPBIE IIPOXOAST YEPE3 UX
pEOpa. N300pakeHne rnepeceycHus
MOJIYYEHHBIX IJI0CKOcTel. PackpammBanue
IIOCTPOEHHBIX CEUEHUH Pa3HBIMU I[BETAMU

27.09.2023

13

N3o0pakeHne ceueHuil mupaMupl, Kyoa u
IPU3MBI, KOTOPBIE IIPOXOAST YEPE3 UX
pé6pa. N3o0pakeHune nepeceueHus
IIOJIY4EHHBIX IUIOCKOCTeN. PackpammBanue
HOCTPOCHHBIX CEYCHUN PAa3HBIMU L[BETAMU

29.09.2023

14

MeTton cnenoB Ui IOCTPOEHUSI CEYEHUM

03.10.2023




15

Meron cnefoB sl HOCTPOEHUS CEYEHU M.
CaoiicTBa nepeceyeHnii MpsIMbIX U
MIJIOCKOCTEN

04.10.2023

16

Mertop cies10B AJIst TIOCTPOCHUS CEUSHHH.
CBolicTBa niepece4eHnil MPSIMBIX U
IJIOCKOCTEN

06.10.2023

17

[TocTpoeHue ceuenuii B mupamue, Kyoe
1o TpéM Toukam Ha pEébpax. Co3manue
BBIHOCHBIX qepTemeﬁ U 3aI1MCh 1H1aroB
MOCTPOCHUS

10.10.2023

18

[TocTpoenue ceueHuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX qepTemeﬁ " 3aI1MCh HI1aroB
MOCTPOCHUS

11.10.2023

19

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEU U 3alKCh 1IaroB
IIOCTPOCHUS

13.10.2023

20

[MocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEKEN U 3aMKCh I1aroB
IIOCTPOCHUS

17.10.2023

21

[ToBTOpenue nnanumerpun: Teopema o
IPONOPIIMOHATBHBIX oTpe3kax. [Togodue
TPEYTrOJIbHUKOB

18.10.2023

22

[ToBTOpenue mranumerpuun: Teopema
Menenas. PacdeTsl B ceUeHHAX HA
BBIHOCHBIX uepTexax. Mcropus pa3Butus
TJIAHUMETPHUH U CTEPEOMETPHUH

20.10.2023




23

KontponbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24.10.2023

24

B3anmMHoe pacnonoxkeHue npsMbIX B
npoctpancTBe. CKpelmmBaromuecs
npsmsle. [IpusHaky ckperuBaromumxcs
npsaMeix. [lapamiensHble npsMble B
MIPOCTPAHCTBE

25.10.2023

25

Teopema o CyllleCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMON IapaJuIeIbHOM
JAHHOW NPSAMOU, IPOXOAAILEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIIEH HA JaHHOH
npsMoi. Jlemma o nepeceuenun
NapaJuIEIbHBIX MPSAMBIX INIOCKOCTBIO

27.10.2023

26

[TapannensHOCTb Tpex NpsAMbIX. Teopema o
TPEX MapajuIeNbHbIX NPsAMBIX. TeopeMa o
CKPEILMBAIOIINXCS MPSAMBIX

07.11.2023

27

[TapannenpsHOE TPOEKTHPOBAHUE.
OcHOBHBIE CBOWCTBA NApAIEIBLHOTO
npoekTupoBanus. M3o0paxeHue pasHbIx
¢buryp B napajiesbHON NPOEeKINN

08.11.2023

28

lenTpanbHas mpoekuus. YToiu ¢
COHAIIPABJICHHBIMU CTOPOHAMHU. YTOII
MEXIY NPSAMbIMU

10.11.2023

29

3aauy Ha 10Ka3aTeabCTBO U
UCCIIEI0BAHUE, CBS3aHHBIC C
PacIoIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

14.11.2023

30

[TonsATHA: MapamuIenbHOCTh NPSIMON U
IIJIOCKOCTH B npocTpaHcTse. [Ipru3nak
NapauIeIbHOCTH MPSAMOM U IIJIOCKOCTH.

15.11.2023




CBolicTBa napajiebHOCTH NPSMOM U
IUIOCKOCTH

31

I'eomeTprueckue 3a1a4n Ha BEIYUCICHUE U
JIOKA3aTeNIbCTBO, CBS3aHHBIE C
N1apaJUIEIbHOCTBIO IIPSIMBIX U IIJIOCKOCTEN
B [IPOCTPAHCTBE

17.11.2023

32

[TocTpoenue ceueHus, MPOXOASILIETO Yepe3
JAHHYIO TIPSIMYIO Ha YEPTEKE U
MapajuiesIbHOr 0 Apyrou npsmou. Pacuér
OTHOILIEHU I

21.11.2023

33

[TapannensHas IpoOeKIUs, IPUMEHEHUE
JUTSL TIOCTPOCHUS CCUCHHI Ky0a H
napayenenuneaa. CBoicTBa
napasuieJienue1a ¥ mpu3Mbl

22.11.2023

34

HapaHHCHBHBIC IIJIOCKOCTH. HpI/I3HaKI/I
napaiCIbHOCTU IBYX IUIOCKOCTEH

24.11.2023

35

Teopema o mapannenbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH, TIPOXOJISAIIEH
yepe3 TOUKY, He MPUHAJIEKAIIYIO TaHHON
IUIOCKOCTH U CIEJICTBUS U3 Hee

28.11.2023

36

CBoiicTBa napasuieNbHbIX INIOCKOCTEN: O
NapaJlyIeIbHOCTHU MPSAMBIX ITEpeceYeHUs
MIPY MEPECEUCHHUH ABYX MapAIIIETbHBIX
IJIOCKOCTEN TPEThEM

29.11.2023

37

CpoiicTBa napayyienbHbIX IIOCKOCTEH: 00
OTpe3Kax NapajjieabHbIX MPSIMBIX,
3aKJIFOUEHHBIX MEXK]y MapajliieIbHbIMU
IUIOCKOCTSIMM; O IIEPECEUEHNHN MTPSIMOM C
JBYMs TapaJljIeIbHBIMU MJIOCKOCTSIMU

01.12.2023




38

[ToBTopenue: Teopema [Tudaropa na
IUIOCKOCTH

05.12.2023

39

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYT OJIbHUKA

06.12.2023

40

CaoiicTBa Ky0a U IpSIMOYT'OJIBLHOTO
napaenenunena

08.12.2023

41

Brrurcnenue UIMH OTPE3KOB B KyOe U
IPSMOYTOJIBHOM MapajlieIeunene

12.12.2023

42

[leprieH IUKYISAPHOCTD IPSAMOMN U
1ockocTH. [Tpusnak
NEPHEHANKYJIAPHOCTH IPSIMOU U
IIJIOCKOCTH

13.12.2023

43

[IeprieH IUKYISIPHOCTD IPSAMOM U
1ockocTy. ITpusnak
NEPHEHANKYIPHOCTH IPSIMOU U
IIJIOCKOCTH

15.12.2023

44

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSIMON, TPOXOASIIEH
yepe3 TOUKY IPOCTPaHCTBA U
MEPIECHINKYIISIPHON K ITNTIOCKOCTH

19.12.2023

45

[1;mockoCTH M NEPIEHINKYISAPHBIE UM
IIpSIMBIE B MHOTOI'PaHHUKAX

20.12.2023

46

[1;1ocKOCTH M NEPIIECHAUKYIISPHBIE UM
IIPSIMBbIE B MHOI'OTpaHHUKAaX

22.12.2023

47

[leprienAuKynsip ¥ HAKJIOHHAS.
[TocTpoeHune nepneHuKyspa U3 TOYKH Ha

IPSIMYIO

26.12.2023

48

[leprieHIUKYISIp M HAKJIOHHAS.

27.12.2023




[TocTpoenune nepneHaUKYIsIpa U3 TOUYKU HA
IPSIMYIO

Teopema o TpEX meprneHIuKyIsIpax

49 29.12.2023
(npsiMast u oOpartHas)
Teopema o TpEX neprneHaAnKyIsIpax

50 p P p FHIY AP 09.01.2024
(mpsimast 1 oOpaTHast)
Yron Mexay CKpenmBarOIUMUCS

51 Ay CKPEIBAIONL 10.01.2024
PSIMBIMHU
[Touck nepneHIuKyISIPHBIX OPSIMBIX C

52 TTOMOIITBIO TIEPIICHIUKYISIPHBIX 12.01.2024
MIJIOCKOCTEN

53 OproroHaibHOE MTPOSKTHPOBAHNE 16.01.2024
[TocTpoeHue ceueHuit Kyoa, IpU3MBl,

54 MPaBUWIBHON NUPAMHUJIBI C TOMOILBIO 17.01.2024
OpPTOrOHAJIBHOU MPOEKIUU
[TocTpoeHue ceueHuii Kyoa, MPU3MBIL,

55 MPaBWJIHLHON MUPAMHUJIBI C TTOMOIIBIO 19.01.2024
OpPTOTr OHAJIBHOW MPOEKIIUH
CumMeTpust B IPOCTPaHCTBE

56 OTHOCHUTENBHO T10cKocTU. [limockocTn 23.01.2024
CUMMETPHUI B MHOTOI'PAHHUKAX
ITpusHak neprneHuKyIIPHOCTH TIPSIMOMN U

57 P P AIEYIUIP P 24.01.2024
TJTIOCKOCTH KaK CIEACTBHE CUMMETPUHU
[IpaBunbpHbIE MHOrOrpaHHUKH. Pacuér

58 . 26.01.2024
pPacCTOSTHUM OT TOYKH JI0 TNIOCKOCTH
[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér

59 . 30.01.2024
pacCTOSTHUM OT TOYKH JO IIIOCKOCTH

60 CriocoObl OMMYCTHTDH NEPIIECHANKYISPHIL: 31.01.2024




CUMMETpHUS, CABUT TOYKHU I10
napasuieIbHON IpsMoin

61

CaBur no HenapauieIbHOW MpsSMOH,
WU3MEHEHUE PACCTOSHUN

02.02.2024

62

Kontponbnas padora "B3anmnoe
pacIoN0KEHUE MPAMBIX U INTIOCKOCTEN B
npocTpaHcTse"

06.02.2024

63

[ToBTOpEHUE: yroa MEeKIy MPSIMBIMU Ha
TUTOCKOCTH, TPUTOHOMETPHS B
IPOU3BOJILHOM TPEYroJbHUKE, TeOpeMa
KOCHHYCOB

07.02.2024

64

[loBTOpEHME: Yyron Mexay
CKPELIMBAIOIUMHUCS MTPSIMBIMU B
IPOCTPAHCTBE

09.02.2024

65

I'eomerpuyeckne METObI BHIYMCIICHHS
yrila MeXAy IPsIMBIMU B MHOTOIPaHHHUKAX

13.02.2024

66

JIByrpanHbIil yron. CBOWCTBO JIMHEHHBIX
YIJI0B ABYTPAaHHOI'O yIJjia

14.02.2024

67

[lepnien nukynsipubie iockoct. CBOMCTBA
B3aMMHO MEePHEHANKYISPHBIX MJIOCKOCTEH

17.02.2024

68

[Ipu3Hak nepneHMKyJIIpHOCTU
IJIOCKOCTEM; TeOpeEMa O MPAMON
IIEPECEUCHHUS IBYX IUIOCKOCTEH
NEPIEHIUKYIISIPHBIX TPETHEHN MIOCKOCTU

20.02.2024

69

[IpsimoyronbHbIM napaienenunesn; Kyo;
U3MEpPEHUs], CBOMCTBA MPSAMOYT OJIBHOI'O
napasuiejenunena

21.02.2024

70

Teopema 0 n1raroHany NpsAMOYTOJIbHOTO

27.02.2024




Mnapaiejaenumneaa u CJICACTBUC U3 Hee

71

CTCpCOMCTpI/I‘-IeCKI/Ie " NPUKIIaIHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOIOKCHHUEM NIPSAMBIX U IIJIOCKOCTH

28.02.2024

72

[ToBTOpEHME: CKpEMMBAIOIINUECS MTPSMEBIE,
napajuielbHbIC MJIOCKOCTH B CTAaHAAPTHBIX
MHOT'OTPaHHHUKaX

01.03.2024

73

[Tapa mapanienbHbIX IUIOCKOCTEH Ha
CKPEILMBAIOIINXCS MPSMBIX, PACCTOSHUE
MEXIY CKPEUIUBAIOIIMMHUCS TIPSIMBIMH B
MPOCTBIX CUTYALUIX

05.03.2024

74

PaccrosHue ot TOUKHU 10 IIITOCKOCTH,
pacCTOAHHUEC OT HpHMOﬁ J0 IINIOCKOCTHU

06.03.2024

75

Beruncnenue pacCTosHUN MEXIY
CKPELIMBAIOIIHUMHUCS NPSIMBIMHU C
IIOMOLIBIO IIEPIIEHIUKYIISAPHON INIOCKOCTH

12.03.2024

76

TpéXrpaHHblid yroi, HEpaBeHCTBa IS
TpexrpaHHbIx yriaoB. Teopema [Iudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JUIsl
TPEXTPAHHOIO yria

13.03.2024

77

DNeMEeHTHI CPEPUICCKON TeOMETPHH:
reoie3snYeCKUe JIMHUU Ha 3eMIIE

15.03.2024

78

Kontponbnas padora "Yrisl u
paccTostHuS "

19.03.2024

79

Cucremartuszanus 3HaHui "MHOrorpaHHuK
U €70 JIEMEHTHI"

20.03.2024

80

[Tupamuna. Buasl nupamua. [IpaBunbHas
nipamMua

22.03.2024




[Tpusma. IpsimMast 1 HaKIIOHHASI IPU3MBI.

81 1 03.04.2024
[IpaBuibHasg npu3zma

82 [Tpsamoit napannvenennneﬂ, 1 05.04.2024
IPSMOYTOJIHBIN TapayieNienuIe]], Kyo

83 Bf:mymme MHOTOTpaHHHUKH. Teopema 1 09.04.2024
Ditnepa
Brimykieie MEHOTOrpanHukd. Teopema

84 Olinepa. [IpaBubHbIE U OTYIPaBUIBHBIE 1 10.04.2024
MHOTOTPaHHUKHU

85 KonTponwsHas padora "MHororpaHHuku" 1 12.04.2024

86 [TonsTre BeKTOpa Ha IVIOCKOCTH U B 1 16.04.2024
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 17.04.2024

88 Pa3nocth BekTOpOB 1 19.04.2024

89 [TpaBuio mapamienenumnena 1 23.04.2024

90 YMHO)K€EHNE BEKTOpa Ha YUCIIO 1 24.04.2024
Paznoxenue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JICXKAITUX B OJHOU 1 26.04.2024
TUIOCKOCTH

92 CkansipHOe TTpou3BeIeHNE 1 30.04.2024

03 Brranciienue yriia Mexry BEKTOpaMH B 1 03.05.2024
IPOCTPAHCTBE

94 [pocreiimme 3a1a4m ¢ BEKTOpaMH 1 07.05.2024

95 [pocreiimme 3a7a4m ¢ BEKTOpaMH 1 08.05.2024

96 [pocreiimme 3a1a4m ¢ BEKTOpaMH 1 14.05.2024

97 [Ipocreiimue 3a1auu ¢ BEKTOpaMHu 1 15.05.2024

98 O0001IeHre 1 cucTeMaTu3alus 3HaHui 1 17.05.2024




99 O06o0menre u cucreMaTH3alus 3HaHu! 1 21.05.2024

100 HToroBast KoHTposbHAs paboTa 1 22.05.2024

101 WroroBast KoHTposbHAs paboTa 1 24.05.2024

102 O0o001IeHre U cucTeMaTH3aIus 3HaHU ! 1 28.05.2024
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HNHTEPHET

[IOKYMEHT MOATMWUCAH 3/IEKTPOHHOW MOANUCHIO
COLU N2 7 n. HukonaeBka, MBOY, CemeHueHKo EneHa BacunbesHa 05.09.23 08:42 (MSK) MNpocTas nognucb




